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(54) OPTICAL RECORDING/REPRODUCING METHOD, 
AND OPTICAL RECORDING MEDIUM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a high 
reproduction output in all included recording marks and 
to realize high reproduction durability when 
recording/reproducing a recording mark string including 
recording marks smaller than a resolution limit or 
recording marks each having a dimension which is equal 
to or larger than the resolution limit but is close to 
the resolution limit. . 



noble metal oxide layer, the noble metal oxide layer is 
deformed by decomposing a noble metal oxide to form the 
recording mark string. In the noble metal oxide layer 
wherein the recording mark string is formed, noble 
metal particles are irreversibly deposited and the 
deposited noble metal particles are irradiated with a 
reproducing layer beam to read the recording mark 
stream. When a wavelength of the reproducing laser 
beam is defined as X and the number of openings in an 
optical laser beam irradiation system is defined as NA, 
the recording mark stream includes at least the 
recording marks of which a mark length is < 0.37X/NA. 



SOLUTION: In the optical recording medium having a C0PYRIGHT: (C)2004,JPO 
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1*1-43:. ftftJSKftfelJi4UtBft-7-^A<^)?g$3x-ric*i!aiRJi5lc|li B B B ft^fcl4^ B a 0 
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± * - X A A< H m L ft < ft 4 . 
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a ft v it . m ik fg J? tt jfi © tt >£ £ t o ft 'h 6 le ft v - ? © n ± i:: o i* t ± < ^ § Ltfcb 
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3feta»«{*l=fll«*fiBtttft»l=l*s E FM§?©T-$£P:£itl-J:o-ClEIII|£ftfclI-5| 
icio-^tb-^-e-ASI^tiLtiftCI^L, & * ft « £ © IB IS ^ - £ £ # 
IB ft 7 - <7 $i| £ IB || h 7 -V ^ K M "f & 0 * & BJJ li . «^Rg^T-fc-&0. 25A/NAJ: 
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M&m&& y * # l* A< ft ft ft ft li itt o ft >h ft 12 ft v - $ Ji4til§m> c N R |S) _h x6 
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[ 0 0 4 4 ] 
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* fc «> , ffi pi ft* j& ^ m if ftx^ «fc a i- ftp£ftB5£ML*>-f^t©t-r6ci:A<j!?£L 

[ 0 0 4 5 ] 

ft p& ft B 5 © fit j£ ft ?4 «t LTI4. ftJIfccfctf^ftJSfr b S «? £ ft fc1 if £ fc 14 2 ffl « ± © 
5tSt££i;ft«£fcl4£ft ( ft « RD ft £ ft A< a ^ £ ft 3 ) Jii»it5t«)il<if* L< 
. ftftftB5l::53fc£ft6±lBft14£5igiL^^UC<tfrC> > 'J>5< HS bjSitf/f 
fcl4T e £^W-f-&£ftA<»-fcLl^. 
[ 0 0 4 6 ] 

5$ I (Sb a T©-|- a ) i_bMb 
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T-hh o 7c«Mto#^ft£a-Tb3!)<*#-r^^i:. ftftftBlcg#3ft&B(jfBt#tt*<;F + 

* ft y ? I* o ft * M 14 t# |C EE J£ £ ft A< . fc t \ 14 I n , A g . A u . B i . S e 
. A I , P. Ge. H. Si, V,W. Ta. Zn. Ti, Sn, Pb. P d £ 
%s±m7tm (Sc. Yfittf^^^-f h'l 4»bljR**l*j>iS<tt1 14<»*Ll». 

[ 0 0 4 7 ] 

ftfc. ±IB5tIT-a*tli,*afi££to^#lcl4. fiUblBStt^t Ltabtltl>l>^t 

* ^ ^ o ffi a£ ft ib is ft f4 14 . *s s s m to fi *i $ t n n a ^ <*> s it * t <d ft a ^ * i m l 
t s ^F B a*fcl4SsaA^^,ft-5l^ls^-'?^^^aJ■r^«f*(Dl^ls*t*4i: Ltst>ti^g 

fcfcL, *^B^I~fclt^)3t©ittli5l4. $SS.KB#(DSIt*<!:^^SB#a)S^$ 
fc.©taa*«ffl-r*««ftSffi«Hi:L-CI4fiEffl**ift^. 
[ 0 0 4 8 ] 

pt p& j» ^ 5 a< ft * ft ib n *t m b ft y , fri „ # b% a fc -& ^ ^ i; fc L^ r . ft ^ b b ft ft 

14 l: £ U IB It 7 - ^7 fc It £ ffi IS 1" § & |r 14 . SB IS B# lc 5t qft ft II 5 S W ^ <]) f& ft, |- £ i) 
. 5t i» ft B SttSBISK^-v^^lSllcii^Mlc^Bift^^i^. -Tft^*,v-^P^ 



(10) 



«BB2004-87073 (P2004-87073A) 



& ft ft 1 4 \z ft l> X * - 7. £ ^ A "f ft IB IC I* . 7 * - 7. * * jfi IC fc ix T ft ft « 1 5 4<* 
S9«)JfiKHf$4 t #41S©*£gofc$iJftl4. i4fil:^Hkt § : 'J 
. C © g H ft \z J: yS4lti:fthi<iC4;i:4(fti. 
[ 0 0 4 9 ] 

ft ft IR Jl 5 A< # H ft V fc 4 i§ * 1= ± C ft Z © «t => ft S £ ft # 05 ft *l £ ffi C fc ft 1= 14 . Jt ft 
K IS ft ft 11 4 K IB t* 1" ft SU Cl * ft ft & 1 5 CD ^ ift £ £ H ft L T fc < C t *< » * L H . C © 
£ 3ft 14* « IHtil&ttlcfc It ftSBIilg©fti§*Silft (t9lR ft) tH«l:. U - - fc* - 
AI«l:J:9TfT5:i:4«tt*, fc f: L , ftftJ|Xli5©£J|ft&3II::|£LTI4.JtftJB 

o 

[ 0 0 5 0 ] 

ft ft ' * IB .5 <o s a? 14 , si-r^-5t+»^ftftii5($£fii«-r-5)CtA<aitt^y, n -f ^ ft 

t SB & ft lc K S L lc < < ft ft tz lb . »SL<li2~ 2 0 0 nm 1 J: ij » * L < 14 1 0 ~ 1 
00nmi:"fft„ 
[ 0 0 5 1 ] 

# ft . 

[ 0 0 5 2 ] 

gl^§3 1 , 3 2. 33 

s 1 n^fti 3 ii4, um/n±mizn£mmit®m4frz>fct>&m£mtoi5foiz&&-t 

:tl:J;iJ>«2*«it*fcfti:, * fc . ft <* © fi W * £ ft 0 1" ft fc ft 1= IS it & *i ft . 

*2R*{*Jl3 2tt. C N R ft ± fc J: ft ft ft » fc ft ft 4 © «"ft «) fc » 1= ft If & *l S . ft 
3gl(*i 3 3 li. ft«tt»5$«H|-rSfc«)|C»lt6*.*. H2lSm<*li3 2l4, IB Si 

t t ft C 4 A< » * L I* . 
[ 0 0 5 3 ] 

=&RS<*B0>J»£I4. *©ftfttf + #lcftft*;K*,fc9l=ftftfcft-*-*il*J:l*tf» & £ , 
H 1 SS S ft H 3 114 1 0 ~ 3 O 0 n m . |2^tfl:l3 2tt5 n m PU 1 0 0 n m jfc 3& , 
ST £ L < 14 1 O ~ 6 0 n m , |3gtftl33inO~200nmfJ»Kii(l ! !lfSLl* 

o 

[ 0 0 5 4 ] 

S-MtftttftlCffll^ftglfttttL-Ctt, #J X. 14 , S i. Ge. Zn. A I. # ± H ft 3ft ft i: 

* & m « a? *i ft '> ft < 4 t 1 a © ft « m # * fc i4 * ft b a # ^ £ & * m ft ft & *< » * l 

. ft ft ft 4 L T 14 , Bft ft ft , ft ft ft * fc 14 fit ft ft *< ft * L < . ' C tl & © ft ft ft (0 2 & gA ± 
Hlt5S^«)$ffll^:itt^, fc fc L . S!Zil*i32ft»L*t<t« 
fc ft 1= 14 , ft ft >!r -Y * £ 14 C ft t ? ft ^ ft ft 14 » * L < ft l> . 
[ 0 0 5 5 ] 

ft fc , I 38tfti3 3 «*©fttt*lMfcLT«K«©ftftft£ftltTtJ:l*. 

* fc . ft««ft5tfftftfcttttfr&ftAS;h.*ft&l=l*ft3R«ttff33£SI*«CJ:*< 
» * L l» A< . *3»t#l3 3$8lt4Cttt«lTtt<t<, ft«fcll5l::ftLT§rfllft 

Kii£ftftiT££i*. 

[ 0 0 5 6 ] 

c*ie,©«*(*ji©»iji*ai*«i=i8S**i-f, BUteLfcpvDii^cvDji^fflLxftc 

4 A< Tf * ft . 
[ 0 0 5 7 ] 
112 

»«2i*.a»<»iiitt*iti»-rftfc«)izKi+&ti4.»*s2«>»*i*,a*, o . 2-1 

• 2mm.»*L<l4 0. 4-1. 2mmtt*ltf J:l», It 2Ctt. Iff, h 3 V * > 
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[ 0 0 5 8 ] 
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e> 0) -9- > ^ ;n:, mftMf&tfv<7Tvzf$mi*T. t *i ? h <d m. a £ It V IB 5'J f -v ^ 3 o 

Onm (7-5*1 50nm.) tf> f E 11 V - ^ 5« £ f E it L , it # fi? f& t° •;/ 7 3? £ ffl I* T 
4mW<7>?|±><'7-T'S£L. CNRtltlfc. It > ^ IKO P d O z 1(51 f t C N 
R t (Dmmit. rg^f : CNRJ (DiflLT, 

2 n m : 2 6 d B , 
4 n m : 3 5 d B x 

1 Onm: 3 2 d B , 
1 5nm: 2 6 d B 
T- fe o tz . 
[01 03] 

Sllfi « 1 - 9 ( B 2 fl) <B & : 5fe»ftB5fl!)atatt^Hc«t:&ttK) 

tft OR HSL M 5 £ S i\ A u*fcltW1!«|* LfclifrttSitfl 1 - 1 t H » I: L t ft » L fe * 
>^;KC. Eg/< r 7-9mW1?SJi|t'^f400nm ( 7 — ^^20 Onm) <D f B It 7 — 
? ?|J £ IB ii L . S^gBEf7^7 7^^ffllK4mW(DBtyi , 7-1:I4Lfct:? 1< jfc 
»«B5«*tt«i:CNRt(Dl«H:. 
Si : 1 9 d B ; 
A u : 2 0 d B , 
W : 2 4 d B 
T* fe -d tz o 
[0104] 

C © & $ I* . 3fei»iiXJi5*J|fijc#ft < !;LTAu. s i *fcliwilix4t. ffi £ <b # ¥4 £ IB 
I* 6 *§ £ K it ^ ig M IB M tt A< S < ftiCtHtTl^. f^IIS1bil4 £ «i j£ -r 
6 A g O x * *i g ft 14 qR iR & ft A< /h $ l% /- #> . c 0 3| ffi 94 ic fc It 5 £ ft T- 14 S S # =F + » 

t ft y . IB is b* i= # « l ft i> „ l *< o t . a w ft 3t « « ji © # s *< & m t ft 3 „ % « m 

I5f AuJtltS i T* *g ft L fc il £ IC + # ft ft 14 tl ft o tz <D 14 . A u <D * £ 14 

Si<5«*A<B^<Dl?AgO x Mlc[|ftAte^y|c<A>ofcfctor-fe-5t#^ii*l.. S i © if 
£ 14 S i <DWto%&tffr£l*tz&ftvR&mtLT + ft\z®mLtefrr>tztzltoT-&&t%}L 
*>tl& o W £ ffll* i§ £ 14 . 5fc£i>Ri|XLTlHa^&li<hLTI4^f&^6rfi<, W 14 *g # ft 

t- & ztz#>. umm(»n£mMit®im4izte\-tz ) £mtem£mmLtz : &<Dt%x t,^-5„ 

[0105] 

H fiS fl] 1 - 1 O (B2g)«a : a5 2BSHtt|3 2(0iattft|:J:5tttt) 

^2it(*l3 2 £ g it w s ^ <=, M l fc is ^ 14 it m 1 - 1 tisi^ic LtftiLfct 

>^JH:OUt, 88^9-1 4mWt, E5H f 7 f 4 O O n m (V-^g2 00 nm) 
© IB ii 7 - ^ $i] £ IE || L , {£#8?f&e-vS7-v:7£m*T4mWro?i£Ar7-T-|f£Lfc 
t C.N Rlii bH<f^ofc. 

[0106] 

£ fc . ±IBlES7-?5i]£jS#fggge-;/'$>7-;/?£ m ! U-C0. 7mW(Dif£/\ 0 '}-£S± 
Ltz t Z C N R 14 » b ft ft o fc „ f ft *> , ®^S±t^nItlT-fe^fc 0 

[0107] 
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6 t . m h m y & u e n v — ? £ & j$ r* # & - t> ^ s „ g *b -< s & , n m m 1 

- 1 X' m Lv fc Z n S - S i O 2 ttt^tliSAMZll^^T'feSfctf), A g O x I: 
[0108] 

H fiS flj 1 - 1 1 (B2flati6:g2gS»{*li3 2<PBg|::J:& jt_g ) 

S2gHt|3 2 0) IS Jf £ 1 0 0 n m £ L fc 13 l± £ j£ ft 1 -1 t fs\ Wi \Z L T V > Z? )l> £ 
ttSLfc. - <D > ? ;U: IB IS 9 - 1 1 m W T* . E?l|f->f 4 0 0 nm ( "7 - ? 2 0 

0 n m ) <D IB ft V - >7 5IJ £ IH II L , i»Ilf^7^?ffll>T4mW©St/^--!; 
If ± L fc i: C . C N R fi ft & ft & o fc . 

[0109] 

* fc . ± IB IB II "7 - >7 JiJ £ IB || L fc E ft fc i 1/ ft » fil bf 9 7 >v 7 |C J: ij 4 m W T' S ± 
L fc ft (D * ft ft |C fc l> T , iti # & f& t° •> 9 7 -y ? £ ffll^ T 0 . 7mW<DB±/^7-t?S 
± L fc <!: d 5 , l<fil«)iftt4 Od BBlOCNRff 6ilt. 
[0110] 

sin « 2 - i (H3g>«&:swii6fl)aftai) 

S1M1 - 1 1?ttMLfc1f>7"jKDf 3gf«:i3 3<D±l:> 5lf|6Htlil On 

m»A||*fcttA Hti*t4:ii:J:«, 03ic^-r«ii(D-9->^;u£|#fc o Ag 

JI fc <fc A I H I* , ^-4x-e*tAg^->r-v h fc <i: A I $ - ? V A r # B ft + * /< 
[01 1 1 ] 

ClftbCD-y-V^U-O^T, IB II 9 — 1 0 m W T* , S?lt'7f 4 0 O nm~ 1 . 6 # m 

(7-?ft200~800nm) (DfBIST-^J^ft^ft^JtL. ft # 8? ffi tf y * 7 

??ffll»T4mW©Bt/^-t*StLfcSIf , 01 2 IC fc . Hi 2 K li . S. 

[0112] 

01 2^b, 5ttH6£Ktt«Cfc£J:iJ % iilfiS J: H * I <f Sfll 7 - ^ © C N R A< 
[0113] 

H j£ fl) 2 - 2 (i3(Djj| : 5Hl6(Piil:J:51tg) 

3 l= * * * £ fc L fc IS I* SI IS « 2 - 1 tl^»lCLT-9->^;u£^SLfc 
o Cft^fl-tf-^^U-O^T. *l +1 (D ft S IB H -7 — tSJIt'^f 4 O O nm ("7 — 
9 ft 2 0 0 n m ) 0 IB S 7 - £ 5"J £ IB II L . i |g f 79 7 •> 7" ^ 1 U t 4 m W © S ± 

A 7 - f S ± L fc *S g £ . 01 3 l: S t „ 
[0114] 

0 1 3^b. 5Wl6©II)i'I<§4IJf. i§ <g M ± K fc l+ 6 C N R # ft < £ 3 fc 
[01 1 5 ] 

H & m 1 -1tft8Lfc*>^A®»lg|*l3 1 fcJtfcBiaitfcB4fc0|iS]K, «tH1 
18117 fc L- T J? £ 5 n mffllft II | igSt 5 : t I: J; y . m 4 \z ?n t ® <D V ^ 

7 ;u £ i# fc „ g <b w it I li , s i hS a r / n 2 = 8/2©attt©S6ifx 
»lSl«f ij >^t4ctl:J: y^USLfc. £<bW*H©ll!J*i*s i 3 n 4 

& o fc . 

[0116] 

C©^>7;H:|Sii/\ , 9-10mW1?,ffi?|f'Vf4 0 0 nm (7-^fi200nm) <D 
IB H 7 - ? 51J £ IB II L , i»R«e^79?$lt»TS4Lfci:5. li/^-AU 
mWOi,»|:|*(5CMR36dBl»»6<lfc, - * , HJfefWl-l-ettgLfc-*:/^^ 
T? I* . CN Ri«i*t<f§I4/<7-tt4mWf:ofc©t. #riiHSitll7£l&lf-&Cfc|:: 
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[0117] 

m m m 4 ( a 5 <o at a . # iis i s £ is it ft lm% g ) 

H 5 I:: ft * * ? 1= , S«2/3Mt3S{*lf3 1 /«$I11tiI 4 /I 2 gfl^I 3 2 ^ 

bfc3«l$ii££t*>*T^*^^:>:?;u£Ji*j£L.fco c<D-y->^;ni. SI Jfi fin 1 - i 

<D +1" > ;U b . %ttttJl5£,|:tfS3ft«ftff3 3$ttiJ£ofettIiir-?&&. fcfiL, 
*&MiHb1fel|4a>V$l2. 1 8nmft:tt60nmHf:. 
[0118] 

ttlSlbftl 4fflIS i< 1 8 n & Is Z? )\,\Z ^ 5-1 4 m W ffl IB I / i 9 - T' , IE 

?l f 7 f 4 O 0 n m (T-<7fi200nm) ©EftV — ^JI^ESL. IS # ft? t° ? 7 
•y^^fflOt 4mWfflIt/59-1rS4 Lfci CNRIiS^fefrot. - * , C 

© * > ? iU|= , 1 4 m W (D IB IS /\ 9 - T' . IB 50 tf ^ 1 . 6/im(^-^ft800nm) 
<D IB IS T - $ij £ fE IS L . 4mW(DSt/^-tltLtK5, 34dB<7>CNRA<# 

[0119] 

# fc . ttI81btl4(Df$A?6 0nm-Cjj|,t>^;U:ML > 7mW0)Eg/i7 - T? 
, El e f 4 0 0 n m (7 — 9Jt200nm) <D IB & 7 - £ $ij £ IB IS L . « # f? f|& If ? 
^7-^$ffll^T4mW©S4/^-1rI4Lt:t C?., 1 2 d BCDCN RftfSbllfc. 
- * . Z 0) +f > Zf )\, \Z % 7mW0)fEII^9-1! > EH tf f 1 . ■ 6 /I m ( 7 - ? ft 8 0 0 
n m ) <D IB IS 7 - 5U * IB it L , l»fg^ e 7 ffl l» t 4 m WH) 9 - fi 
± L £ C 3 . 3 3-d B©C N R4»»6hfc. 

[0120] 

cro^mii, 3fe*j|jiji5$»it*<T*iBS4<?n)i-e*y. froissitfiistfeK 

o 

[0121] 

LfrL,*4I8ftfti4©IJi<18nmffc5f>^JI,tli, 4 00 nm(De-v5 1 ( 
ES7-^* 2 0 0 nm) a>T-^0)ffi^«||4A<^nrBlT-fcy. (ft IB L PI £ * - X 
A A< ^> ft fr^> f- ,!: # * b ft •& - 7j . t#IIStl!i4fl)I$)!)<6 0 nmrot>?^t 
I* . C N R li <g U A< jg ft fg> H 4 A< RJ & T* fc -& . 
[0122] 

M 8 f » 4 I: ife t C N R AMI b ft & 5 I* I* « < ft o f- <D li . T <T> 9 A 1= J: £ £ 

# * b ft 5 „ * 1* . SSB^tfpJ&Tfc&Cir^b. SBISB||::lift£JS]f4A<U-+l : -t: 
-AJK^LtgSL. A g O x *(Agio 2 H:»«LtIEg7-^tf|«Jtitit 
it b ft -5 „ Li^ L , IE IS & l~ li ft 3i IB SI lb H 4 4 1 lc A g O x '5 <t A/ <!: ?F £ 1t "3* . & •(* 
^ICU--»f-t*-Aa)?!iilK^fia^*<ft<ftr5TL*ofcfcto. iS±ffl(Db--9 ! -t:-A 
£ k? It L T t ft & H & it ft H 4 (7) » jS A< * + # t ft y . A g ft ^ li t A, Z #r U L ft I* 

. + # lc li tfr tli L ft o £ # * b ft 6 „ ft&«gHbftJl4£Ji:< Lfcii^lc$S^^S± 

# ^ b& t ft o fc <D li , »^SSHb^B4(7)3fei!RiDtftj!)<^< ft o fc «> <!: % * b ft 6 . 

i m m o) fa m u m m ] 

[01] (A) ii. *nma)fta&&mtoo>m&£7fi?mm®x*t>%>. ( b ) t$ t; (c> 

lt*ft^ft»ISt?&j££ft-r0®ftffl¥XT?fc-o-C. (A) l::ftt-&{*<DBfiffia>iIi®i!il:^- 
SSlilltife^ (B) li. ffiiSl: 1 mWfl)A9-T?I4Lf:t©?S > (C) li. 
tB IS & lc 4 m W <D 9 — X' W ± L . X I* X- 1 mWffl/^-tSSLfclffiflt'fcS, 

[02] *£B0%eftftttattAfl£;p-*-H{BB-Cfc*. 

[03]*^Bj(D3tfB»!««;<Dtib©m^^l^*tSr®0-C'fe-g). 

[04] *f6E<D3felEil«tt<Dte<&1lj£W£ft*SraBT?fc.5. 

[05] * <D 3^B IS & i* (D © ® l£ 0) £ ft "f Br ® 0 r fc -5 „ 

[06] 7-^fifcCNRt(DH«S*t^77TftS. 

[07] 7-^tCNRiffl|gJ*t?77tU. 



(19) 



f# 182004-87073 (P20O4-87O73A) 



[19] li|ISltCNRi:fl)lIHt?'77Tifc^ 0 
[11 0] S4HtCNRi©aSHf)'77-Cfc4. 
[011] lt@ai:CNRt«)|«JSt?77tfc«. 
[11 2 ] CNRtlDHftf St^771?*4. 

[g|1 3] 5M|(Di?iCN Rt<DS«$*t?- 7 7Tfc5. 

[014] ( A ) (4 . * * BJIO) 5fe|ggl!«<*(0«jt^*1-BiS®-Cfc-6. (B) t$ & if (c 

) i4-t4i-f*t»Bi*3&$*i-Hffittffl3iJi-cfe-3r. (a) \z7jit t&fcnmmom&mw 
^mmm^Mvh 1 ). (B)ii.Esaicimw©/<?--cs±Lfcft©¥Ji. (c) i4 

. Elitl: 4 mW©/W-t?S4 L. Sot 1 mW(D^9-tStLt|(DlI-cH D 
[ 1 1 5] 7-5fitCNRi:fl)|ftSSt^7 7^ftS. 
[11 6] 7-^4tCNRt®BS*Stf 77Tfc4. 
[8§®»»] 

2 Sffi 

31 m i mwwm 

32 m 2 §t m & i 

33 m 3mm.wm- 

40 «ftliLfc**Mt5T(AgS^) 

41 fftBLfcitftaa^ (p t s^) 
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6 fi St M 

7 ffitb<sjiM 



[ii] 



[12] 



o 



rO — c\i — 
pi in <o 

\ \ i ; ; 



W L 




^«««<1 




-33 

-5 
-32 
-4 
-31 



(20) 



*#BB2004-87073 (P2004-87073A) 




[09] 

60 



5 40 



S 20 



to 







1 

2C 


0 nm it 


tark 































































■ y-3 

A .y-0.75 
♦ y=0 



0 5000 10000 15000 20000 25000 
Number of readout cycles, N / times 

m^ o] 



60 
5 40 

!" 

S 20 
& 

J 10 
0 







8C 


1 

0 nm m 


ark 






















H 










* — 





















■ JP* 

• y-2 

A y-0.75 

♦ y-0 



5000 10000 15000 20000 25000 
Number of readout cycles, Nl times 



[011] 

60 



| 50 
§ 40 



a 20 

J 10 

o 



; 










B Mark length: 200nm. AgO 

• Mark length: 200nm, PtOj 
A Mark length: 800nm, AgO 

♦ Mark length: 800nm, P1O3 























































5000 10000 15000 20000 25000 
Number of readout cycles. Nl limes 



[01 2] 





60 




50 






| 


40 


« ratio 


30 


s 




o 
t 


20 


Carri 


10 




0 



















' 1 



































5«S 




• 




Ag (10 run) 


A 




Al (10 nm) 



200 400 600 
Mark length, <//nm 



800 



(21) 



#§82004-87073 (P2004-87073A) 




0 10 20 30 40 50 
Thickness of reflective byer, / / om 




< 5£ 



4H 
i 



}8t Kit 
PP 

& e 

II II 

a a 




■ 




• 


Pr«4raW 



100 200 300 
Mark length, d/nro 



400 



[Ell 6] 

60 
cq 50 

i 

§ 40 
.2' 

? 30 



2 20 
J 10 
0 




■ 




• 


PdOt.ro 


A 





100 200 300 
Mark length, cii nm 



400 



(22) 



^2004-87073 (P2004-87073A) 



(51) Int. CI. 7 



F I 



f-7 3-K (##) 



G 1 1 B 7/24 
B41M 5/26 



5 3 8 F 



X 



(71) fcbHA 000005049 

(74)ftII A 100082865 

#S± 5# li- 
ra £bs# mm m 

IS»t*BB*«-TBl3i1f f--f— r-r-Wfcit^ttfc 
<72)*BI# S7^c ;f~ 

< IS ifr* 1TI1f 1 «3ffil£;£Aj£mftffiii£ej&fi(ro < l^-tz^^ — P*g 

(72) 3£BJ3# ft Hi 

(72)HB^# ..ft B3& 

i$I!itl^attTS±M 6TSH if / W *=7**Se#ttig£P3Ei9rrt 
(72)^Bfl# g jg 

(72)IEB^# £ fc^ 

^««0 < tf rpm 1TI1f 1 ZSH* 
F$-A(#%) 2H111 EA03 EA12 EA25 EA33 FA11 FA21 FA23 FBI 7 F822 FB23 



FB25 

5D029 JA01 JB25 JB31 JB46 JC02 LA11 LB02 LB03 LB04 MA02 
MA03 MAI 5 WA20 WC07 WD10 



